Parathyroid hormone (PTH) and PTH-related peptide induce relaxation of smooth muscle cells from guinea pig ileum: interaction with vasoactive intestinal peptide receptors.
PTH-related peptide (PTHrP), which shares 8 of 13 NH2-terminal residues with PTH, causes similar biological effects and interacts with the same receptor as PTH. In the gastrointestinal tract, human PTH and PTHrP-(1-34) relax rat fundic strips. However, the level of their action and the receptor involved in this effect are unknown. The aims of this study were 1) to determine the effects of human PTH-(1-34), human PTHrP-(1-34), -(1-16), and -(7-34) and vasoactive intestinal peptide (VIP) on circular isolated smooth muscle cells from guinea pig ileum; 2) to study the intracellular pathways involved in these effects; and 3) and to characterize the receptors involved by using specific antagonists. Smooth muscle cells were dispersed by enzymatic digestion. Contraction was assessed by measuring the length of 50 cells and expressed as the percent decrease in cell length from the control value. The relaxing effects of PTH, PTHrP and analogs, VIP, or antagonists were expressed as a percentage of the maximal effect observed in their absence. VIP, PTH-(1-34), and PTHrP-(1-34), -(1-16), and -(7-34) had no effect by themselves on these cells. However, when cells were contracted by the sulfated C-terminal octapeptide of cholecystokinin (10 nM), VIP, PTH-(1-34), and PTHrP(1-34) inhibited the sulfated C-terminal octapeptide of cholecystokinin-induced contraction in a concentration-dependent manner, whereas PTHrP-(1-16) and -(7-34) had no effect. The EC50 values of VIP, PTH-(1-34), and PTH-(1-34), and PTHrP-(1-34) were 7 nM, 20 pM, and 20 pM, respectively. The VIP antagonist ([D-P-Cl-Phe6,Leu17]VIP) inhibited VIP-, PTH-(1-34)-, and PTHrP(1-34)-induced relaxation, with IC50 values of 20, 500, and 400 pM, respectively. Likewise, the PTH/PTHrP antagonist [Tyr34-bovine PTH-(7-34)NH2] inhibited PTH-(1-34)-, PTHrP(1-34)-, and VIP-induced relaxation, with IC50 values of 1, 1, and 90 pM, respectively. Preincubation of cells with somatostatin, N-ethylmaleimide, and (R)-p-cyclic adenosine-3',5'-monophosphothioate inhibited the PTH-(1-34), PTHrP(1-34)-, and VIP-induced relaxation. In conclusion, human PTH and PTHrP induce a relaxation of intestinal smooth muscle by a direct myogenic effect. This effect requires the 1-34 amino acid sequence and is mediated by the activation of adenylate cyclase and protein kinase-A. Interactions among PTH, PTHrP, and VIP indicate that they may cross-react with their respective receptors.